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I. Objective of 
the study 


The objective of this study is to analyse the 
labour market effects of international immigra- 
tion in Canada. Among the most important is- 
sues in literature concerning the labour market 
effects of international immigration are their ef- 
fects on the employment and wages of the na- 
tive born population. While this issue has been 
pursued for the case of U.S. immigrants, no 
rigorous evidence exists to date from the Cana- 
dian labour markets. This study aims to fill in 
this gap in the analysis of the factor market in- 
fluences of immigration in Canada. 
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Il. The model 


To analyse the issue, elasticities of substitution 
between immigrant labour and native born 
labour have been computed. For this purpose 
an aggregate production function has been 
specified for the Canadian industries. Before we 
specify the production function, a theoretical 
exposition of the problem follows. 

Consider an immigrant receiving country that 
produces a single, non-exported output by me- 
ans of two inputs, capital and homogeneous 
labour. The left panel of Figure 1 presents a sit- 
uation in which the world supply of labour is 
perfectly elastic at wage rate We. The right panel 
shows the labour market in the country of im- 


World 


Wage 
Rate 


We 


* 
‘i 
ie Bay 
er 
se 


migration, which we take to be Canada. If 
labour were to seek its maximum earnings, if 
transportation and other costs associated with 
moving were negligible and if institutional im- 
pediments to the free flow of international 
migration were nonexistent, cd=a’d’ workers 
would migrate to Canada, with consequence 
that the Canadian labour supply would increase 
from Sc, to S,”’ and its wage rate would fall to 
the world equilibrium level at We. If Canada 
closed its borders, the wage rate in Canada 
would be We. 

Suppose that for political, economic, or other 
reasons, Canada imposes a binding quota of 


Canada 


Figure 1 


ab=a’b’ workers, inducing an increase in 
labour supply from S¢ to S,’. This increase has 
two important consequences. First, the domes- 
tic wage rate falls to W,’ and total employment 
rises from oe to ob. However domestic employ- 
ment declines from oe to oa. Thus, to some ex- 
tent ae immigrants displace domestic workers. 
Second, when the wage rate falls from We to 
W,’, labour earnings change from oxze to otrb, 
of which otsa accrues to native born workers 
and asrb to immigrants. The earnings of native 
born workers have fallen from oxze to otsa. On 
the other hand, returns to non-labour factors 
of production have risen from xyz to tyr. Hence, 
whereas certain groups in Canada benefit from 
immigration, others are injured. 

An existing wage differential of W,’ — We, to 
the extent that it reflects its real world counter- 
part, is substantial. Given such a wage differen- 
tial, the increasing demand for entry into the 
Canadian market from abroad could be expect- 
ed to continue. 

The magnitudes of the wage and employment 
changes consequent upon immigration are de- 
pendent upon the elasticities of labour demand 
and domestic labour supply, the magnitude of 
the quota, and other assumptions implicitly 
embedded in Figure 1. In general, the more in- 
elastic the demand and supply relationships, the 
greater will be the reduction of domestic wages 
due to a given amount of immigration. 
Moreover, the displacement effect will be great- 
er the more elastic the labour supply and the less 
elastic the labour demand. 

Referring back to Figure 1, it should be not- 
ed that the number of domestic workers dis- 
placed by immigrant workers depends upon 
labour demand and supply elasticities. Hence, 
to explore the displacement issue it is necessary 
to estimate the elasticities of substitution be- 
tween native born and immigrant workers. 

Substantial evidence exists in the literature on 
estimation of cross elasticities between im- 
migrant and native born labour. For example, 
Grossman (1982) used cross-sectional data for 


the year 1970 to estimate a translog production 
function to determine substitutability between 
capital, employed native workers, employed se- 
cond generation workers, and employed foreign 
workers. Based on measures of Hick’s elastici- 
ty of complementarity! derived from factor 
share equation estimated for 19 SMSAs (Stan- 
dard Metropolitan Statistical Areas) for 1969, 
she concludes that both second generation and 
foreign born workers are substitutes for native 
born workers. Second generation workers are 
however found to be more highly substitutable 
for natives than are foreign born workers. 
Grossman also found that capital is complemen- 
tary with each type of worker but the degree of 
complementarity is the highest with foreign born 
and the weakest with the native born workers. 

In this analysis we will utilize Grossman’s ap- 
proach to exploring the issue of substitutabili- 
ty between immigrants and native born workers. 
The production function is specified as: 


Y;=f(Kj, Nj, Blj, DIj) 


where: Yj = Value Added in industry i. 

K; = Capital Stock used in produc- 
tion in industry i. 

N; = Employed labour in industry i 
aged 15 years and over who were 
born in Canada. 

BI; = Employed labour in industry 1 
aged 15 years and over who were 
born abroad and migrated to 
Canada before 1971. 

DI; = Employed labour in industry i 
aged 15 years and over who were 
born abroad and migrated to 
Canada during 1971 and 1980. 


1The Hick’s elasticity of complementarity is the percen- 

tage change in the relative wage of factor a that results 
from a given percentage change in the endowment of 
factor b, holding output price and other input endow- 
ments constant. 


The above production function has been 
estimated in translog form. The factor share 
equations — the demand equations for each of 
the included factors — can be derived with the 
assumption of perfect competition. These are 
given below: 


SKj “o Sap InKj x4, ,InNj aa nIBIj +c, 4 InDI; 
SNj =An+A ,InKj+ %, .INNj+4 , InBIjt@,¢ InD]j 
SBIj=% +H, y InKj +g, InNi+%, g InBlj *4; » InDIj 


SDIj4r4,, InKid4,, INNy, ,InBlig, , InDIj 


where SK; is the share of capital in production 
measured as the product of its price and quan- 
tity divided by the output in industry 1. Similarly 
SN;, SBI; and SDI; are the respective shares of 
NJ], Bl; and DI; in production in industry i 
measured in the same way. Demand theory 
requires symmetry, so that ¥a.4 = Oba 
We also impose homogeneity: 2%, =74 

When assuming that quantities and not prices 
are exogenous, the appropriate measure of fac- 
tor substitutability is the Hick’s elasticity of 
complementarity. The Hick’s elasticity of com- 
plementary, Cap, is defined as the proportional 
change in relative wage for factor a givena 
proportional change in factor b’s endowment, 
holding output price and other input quantities 
constant. In terms of the translog coefficients, 
it can be given by the following formula: 


Ca,b =[ea,b + Sa Sb] /Sa Sb 


where Sg and Sp are the average shares of fac- 
tors a and b respectively. Factors a and b are 
substitutes if Cap is negative and complements 
if Cap is positive. It should be noted that 
elasticity estimates are useful when they are ac- 
companied by the standard errors. A problem 
in calculating standard errors is that the 
elasticities are nonlinear functions of the 
estimated parameters, since the shares 
themselves are functions of these parameters. 


There is no straightforward way to calculate the 
variances of these elasticities without reverting 
to Monte Carlo simulation. However, approx- 
imate estimates can be obtained on the standard 
errors by making use of the above formula for 
elasticities. The derived formula for the stan- 
dard errors of the elasticities is given as: 


fv [Ca, bI ee 1V(da,b)/S&a S%? 


The above formula has been shown by Pindyck 
(1979) to hold asymptotically. 


iia cama 
Il. Data 


The factor share equations are estimated for 125 
Canadian manufacturing and _non- 
manufacturing industries. Data for the year 
1980 have been utilized. In the case of manufac- 
turing industries, data up to the three-digit level 
SIC were obtained for most of the industries. 
In the case of non-manufacturing industries, a 
narrower breakdown was available for some 
classifications. For others, only one-digit and 
two-digit classifications were available. 

Data on the value added are mostly from 
published sources of Statistics Canada 
(catalogue 61-213). Some of the unpublished 
figures were obtained on special request from 
Statistics Canada. 

Data on capital stock in Canadian non- 
manufacturing industries were obtained from 
Statistics Canada (catalogue 13-211). In the case 
of manufacturing industries, these data were ob- 
tained from unpublished sources of Statistics 
Canada Capital Stock Division. 

The income data for immigrant and native 
born labour were obtained from the 1981 
population Census. The labour market infor- 
mation reported on this census is for the year 
1980. Since a detailed breakdown of income and 
employment for immigrant and native born 
labour by industry groups is not available from 
published sources, this data was obtained by 
special request through Statistics Canadaz. 


2This request was financed by the Department of Employ- 
ment and Immigration, Government of Canada. 
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IV. Some preliminary 
results 


The system of factor equations stated above was 
estimated using Iterative Zellner’s seemingly 
unrelated regression technique to take account 
of the cross-equation correlations}. Capital’s 
share is taken to be one minus the share of 
labour. 

The estimated production function coeffi- 
cients are presented in Table 1. First, as can be 
seen, the coefficients on the capital interaction 
terms are all individually equal to zero. Thus 
it can be concluded that capital is separate from 
all types of labour. Thus capital does not have 
to be included in a demand or share equation. 
However, for the purpose of calculating 
elasticities we will not omit capital from our 
model. 

The average share of each of the factor in- 
puts is provided in Table 2. It can be seen that 
the share of native born workers’ value added 
in total output is greater than that for the 
foreign born workers. These factor shares are 
then used in the calculation of elasticities. 

Table 3 provides the elasticities estimated us- 
ing the information of Tables 1 and 2. For con- 
venience, we will call the immigrants who 
arrived in Canada before 1971 ‘‘earlier im- 
migrants’’ and those who arrived in the later 
period ‘‘recent immigrants’’. 

Also provided in the same table are the stan- 
dard errors of the elasticities using the formula 
described in the text and the corresponding t- 
ratios calculated as the ratio of the elasticity to 
standard error. The t-ratios are calculated to the 


3To avoid the problem of singularity, the capital share 
equation was deleted for estimation. However it should 
be noted that Barten (1969) has shown that maximum 
likelihood estimates of share equations are invariant to 
which equation is dropped. Kmenta and Gilbert (1968) 
have shown that iteration of the Zellner estimation pro- 
cedure until convergence results is equivalent to max- 
imum likelihood estimation. Iterating the Zellner 
procedure is a computationally efficient method for ob- 
taining the maximum likelihood estimates. 


hypothesis that the corresponding elasticity is 
zero, i.e., there is no cross effect. The critical 
t-value at 0.05 level of significance is 1.96. It 
is observed from Table 3 that the elasticity of 
substitution between native born workers and 
earlier immigrants as well as between native 
born workers and recent immigrants is negative. 
The elasticity value for the earlier immigrants 
can be regarded as the long run elasticity. 

The negative value of elasticity implies that 
immigrant labour is a substitute for native born 
labour in production. However from the cor- 
responding t-ratios it can be noted that the 
elasticity coefficients are not statistically signifi- 
cant at 0.05 level of significance. Hence the 
hypothesis that there is no displacement of 
native born workers caused by immigrant labour 
can be accepted for both earlier as well as re- 
cent immigrants. Furthermore, it should be 
noted that the elasticity values are less than 
unity. This means that if there was a decrease 
in the employment of native born workers, this 
employment is proportionately less than a given 
increase in the supply of immigrant workers. 
This result seems to hold even after the im- 
migrants have stayed in the country for more 
than 10 years. It is also interesting to note that 
both earlier and recent immigrants affect the 
employment of native born to the same extent 
(the elasticity figures are the same). 

The elasticity of substitution between earlier 
and recent immigrants is found to be positive. 
This value is also greater than unity implying 
that the increase in the employment of earlier 
immigrants is proportionately greater than a 
given increase in the recent immigrant supply. 
Recent immigrants in Canada seem to be com- 
plements to the earlier immigrants. However the 
corresponding t-ratio for this elasticity is also 
insignificant implying that the hypothesis that 
recent immigrants do not affect the employment 
of earlier immigrants can not be rejected. 

The elasticity of substitutions between capital 
and all types of labour (Cnk, Cdk, Cbk) is 


found to be positive indicating that capital is 
complementary to all labour in Canadian in- 
dustries. However the t-ratios suggest that on- 
ly the elasticity of substitution between native 
born labour and the capital stock is statistical- 
ly significant. 

One can conclude from the above results that 
there is no strong evidence favouring the 
hypothesis of displacement of native born 
workers by immigrants in Canada. 

The above findings are preliminary. At a later 
stage, we hope to perform simulations from the 
estimated model to see how much the returns 
to capital stock and the native born workers are 
affected by immigrant labour. This will shed 
light on the income distribution aspects of im- 
migrants in Canada. Simulations will also be 
performed to see the impact of admitting more 
immigrants into Canada. 


Table 1 


Translog coefficients for 
the production function 


Coefficient Value Standard error 
o¢n 0.32 0.81 
Xd 0.12 0.01 
Cb 0.22 0.02 
O n,n 0.09 0.01 
6 n,d — 0.02 0.002 
Gn,b — 0.07 0.003 
6 nk — 0.004 0.01 
Od,d 0.02 0.001 

0 d,b 0.002 0.002 
© d,k — 0.0005 0.001 
8 b,b 0.07 0.003 
bb,k — 0.001 0.002 
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Table 2 


Means of the variables 


Variable Mean 
Share of natives’ value 0.43 
added in output 

Share of earlier immigrants’ 0.11 
value added in output 

Share of recent immigrants’ 0.04 
value added in output 

Share of capitals’ value 0.42 
added in output 

Number of native workers 7,553 
(in thousands) 

Number of earlier immigrant 1,314 
workers (in thousands) 

Number of recent immigrant 489 
workers (in thousands) 

Amount of capital used 557,898 


(in thousands of dollars) 


Table 3 


Elasticities of factor complementarities 


Standard 
Elasticity Value Error t-value 
Between native born —0.41 1.10 — 0.37 
and earlier immigrants 
(Cnb) 
Between native born —0.41 2.46 —0.17 
and recent immigrants 
(Cnd) 
Between native born 0.98 0.43 2.28 
and capital 
(Cnk) 
Between recent 0.97 1.81 0.54 
immigrants and capital 
(Cdk) 
Between earlier 0.99 0.88 1.12 
immigrants and capital 
(Cbk) 
Between earlier 1.45 9.39 0.15 


and recent immigrants 
Cbd) 
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